-66. Sickness absence and ventilatory capacity of workers exposed to sulphuric acid mist. The certified sickness absence and ventilatory capacity of men exposed to high concentrations of sulphuric acid mist in the Forming department of an electric accumulator factory, and in control departments, were investigated. The Forming men showed a slight excess of spells of respiratory disease, particularly bronchitis, but not of other disease. The excess of respiratory disease was due to an increased number of spells in men attacked rather than to an increase in the proportion ofmen attacked. The absence of a marked excess of lower respiratory tract disease might be due to large mist particle size.
The possibility that sulphuric acid mist may be a factor in the excessive mortality associated with smog (polluted fog) has led to extensive animal and environmental investigations (Amdur, 1961) . In man, brief exposure to sulphuric acid mist decreases the depth and increases the rate of respiration (Amdur, Silverman, and Drinker, 1952) and causes irritation of the eyes, nose, and throat. Massive exposure has been associated with pulmonary fibrosis, bronchiectasis, and emphysema (Goldman and Hill, 1953) and possibly with death from oedema or spasm of the larynx (Haggard, 1924) . After they had repeatedly exposed themselves to sulphur dioxide and sulphuric acid mist Sim and Pattle (1957) became 'sensitized'; subsequent exposure to sulphuric acid mist was followed by cough and wheezing which lasted for months.
Few studies of long-term human exposure to sulphuric acid mist have been made. Malcolm and Paul (1961) showed that men exposed to high con-61 centrations of sulphuric acid mist in the Forming department of an electric accumulator factory in Lancashire may develop dental erosion with complete loss of the crowns of the incisor teeth. Dental erosion in Forming workers was also found by Ten Bruggen Cate (1968) .
An investigation has been made of the certified sickness absence, and ventilatory capacity, of men exposed to sulphuric acid mist in the Forming department described by Malcolm and Paul (1961) , and of men in other departments of the same factory serving as controls
Material
The departments In the investigation of sickness absence, the Assembly department was chosen as a control department because it contained the largest number of men (Table 4) . But because job selection might influence physique and hence sickness absence, the Pasting department was also chosen as a control because the kind of work was more comparable with that in the Forming department.
In the investigation of ventilatory capacity, the Plate Cutting department was thought to be as suitable a control department as Assembly or Pasting and was chosen for administrative reasons.
Working conditions
Working conditions are summarized in Table 1 .
The Forming department was unheated, with wet floors and open jack-roof ventilation which allowed the acid mist to escape and outside air to enter. The men wore rubber boots and aprons, and surplus Army clothing which became rotted by the acid. They loaded pasted plates into racks in tanks and burnt a lead strip on to the lugs. 034, 460, 462, 463, 464, 501, 503 466, 490, 491 464, 471, 481, 484, 511, 514 N844, N845 011, 471, 472, 473, 474, 493, 717.9, 724.1, 725, 731, 783.7, 788.8, 788 .9, N846, N847.9, N848
There is some overlap, e.g., 464 occurs in class II (laryngitis) and class IV (tracheitis).
The diagnosis from the first National Insurance Medical Certificate, although possibly less accurate than a subsequent one, was taken to ensure that the diagnosis used was that of the primary disease rather than of a complication.
The date of birth, the dates of entering and leaving employment, and the date of the beginning of each sickness absence spell were extracted from the records. For the men in each department, both 'workers' and 'exworkers', the number of man-years at risk, and the number of observed spells of absence in each disease class, were determined for each of the nine five-year age groups between 20 and 65 (20-24, 25-29,... 60-64) . In any year, men entering employment after June, or leaving employment before July, were counted as half a manyear; entry before July, or leaving after June, was counted as one man-year. For each class of disease the expected number of spells of absence in each five-year age group in each department in both 'workers' and 'exworkers' was calculated by applying proportionally to the number of man-years the rate of all men combined in that age group.
The numbers of observed and expected spells in each five-year age group were then summed to obtain the numbers in younger (20-34 years) and older (35-64 years) men. The total number of men and the number of men having one or more spells of respiratory disease (classes I, II, III and IV combined) in each department and group were determined subsequently.
Ventilatory capacity All men on the 2 p.m.-10 p.m. shift in the Forming and Plate Cutting departments were asked to attend the Medical department before starting work and at the end of the shift on the first day (Monday) and the last day (Friday) of one working week. Measurements of the forced expiratory volume over one second (F.E.V.1.0) and the forced vital capacity (F.V.C.) of each man were made throughout by one of three observers with a Gaenslertype spirometer (McKerrow, McDermott, and Gilson, 1960 Period prevalence (n/M x 100)
.. 750 7-15 6-78 9-41 11*4 Spells/man-year (s/M). Industrial Hygienists, 1968) , the absence of any considerable lower respiratory tract disease might be due to large particle size.
Sickness absence
The number of spells of sickness absence per manyear (Table 4) in 'workers' varied from 0-31 in Assembly to 041 in Forming. Similar rates have been found in bus drivers and conductors (London Transport Executive, 1956 ) and in the rubber industry (Rubber Manufacturing Employers' Association, 1966) , and somewhat higher rates, about 0 65, in an oil refinery (Taylor, 1967) . The rates in 'ex-workers', 0 44 in Assembly and 0-61 in Forming, are higher than in 'workers'. Similar findings in other industries were reported by Buzzard and Shaw (1952) and Taylor (1967) .
In the individual disease classes there is an excess of spells of respiratory disease, especially bronchitis, in Forming, and a deficiency in Assembly, although the prevalence of respiratory disease differs little between the two departments. Since the men in the Forming department were working in 'outdoor' conditions as well as in sulphuric acid mist, it is conceivable that the present findings were due to ill-defined factors known to be present in industrial Lancashire (Fairbairn and Reid, 1958) . But taken in conjunction with the findings of Sim and Pattle (1957) described previously, it seems more likely that there is individual respiratory susceptibility to sulphuric acid mist.
Ventilatory capacity
The statistically significant decreases in mean F.E.V.,.0 and F.V.C. during the shift (Table 5) might be attributed to circadian variation. In their investigation of circadian variation of ventilatory capacity in shift workers, Guberan, Williams, Walford, and Smith (1969) Amdur et al. (1952) found that the inhalation of sulphuric acid mist by human subjects for 15 minutes produced falls in expiratory and inspiratory flow rates over the first few minutes of exposure but that these returned to normal within 3 minutes of the end of exposure. The absence of statistically significant differences in F.E.V.1.0 and F.V.C. between the Forming men and the Plate Cutting controls could be due to the time of several minutes which elapsed between exposure to acid mist in Forming and observations of ventilatory capacity in the Medical department.
Summary and conclusions
Compared with control groups, men exposed to high concentrations of sulphuric acid mist in a Forming department had a slight excess of spells of respiratory disease, particularly bronchitis, but not of other disease. There was an increased number of spells in attacked men rather than an increased proportion of men attacked. The absence of a marked excess of lower respiratory tract disease might be due to large mist particle size.
Tests of change of ventilatory capacity during the afternoon shift on a Monday and Friday in Forming men did not differ significantly from those in a control group. The results of both groups were consistent with the known circadian variation.
It will be of interest to determine whether tooth erosion and the excess of spells of respiratory disease are eliminated by the installation of local exhaust ventilation. 
